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Abstract: 
Aim: Complete mesocolic excision for colon cancer includes central division of the tumour 
feeding artery. The degree of central radicality is assessed by measuring the distance from 
the tumour to the artery ligation by the pathologist on the resected specimen. As the length 
of the artery is highly variable between individuals, this technique may not be the most 
accurate measure of radicality as it cannot assess the length of the artery left behind 
inside the patient. The aim was to visualize the length of the tumour feeding artery after 
surgery and compare the relationship to pathological measures. 
Method: The length of the arterial stump was measured from the origin to the ligation point 
on a CT-scan two days post-operatively. This was done by a specialized radiologist who 
was blinded to operative procedure. 
Results: 52 patients had the required CT images. The mean length of the residual arterial 
stump was 38 mm, which was significantly longer than the expected length of <10 mm 
(p<0.0001). On the right side, the mean length was 31 mm and independent of the relation 
to the superior mesenteric vein. On the left side, the mean length was 49 mm. There was 
no correlation between the residual arterial stump and the pathological measures of 
specimen radicality. 
Conclusions: The residual arterial stumps measured by post-operative CT were longer 
than expected even on the right side where a CME was attempted.. Caution should be 
taken when using pathological measures as an estimation of a central ligation.  
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What does this paper add to the literature? 
This is the first study that measures the length of the remaining arterial stump after colon 
cancer surgery in a prospective and consecutive cohort. Furthermore, the results are 
compared to the pathological measures of central radicality on the specimen resected and 
we found no correlation. 
 
Introduction 
Colon cancer is a common disease with a high rate of cancer-related mortality. In 
Denmark, the incidence is approximately 2,700 new cases per year and almost half of 
them will ultimately die from their disease [1]. Twenty years ago the prognosis for colon 
cancer was better than for rectal cancer, but this has reversed over recent years [2,3]. The 
introduction of standardized surgery for rectal cancer (total mesorectal excision (TME)) 
has improved survival for rectal cancer patients such that it now exceeds the survival for 
colon cancer [1,4,5].  
The principles of TME surgery are now increasingly being used in colon cancer surgery 
(termed complete mesocolic excision (CME)) to improve the outcome. With this technique, 
the surgeon follows the embryological plane behind the mesocolon and ligates the tumour- 
feeding artery at its origin (central high tie). If the operation is performed correctly, this 
technique renders a specimen with no mesocolic defects and minimal potential exposure 
of tumour cells. By performing a central division of the supplying artery, all of the 
mesocolic lymph nodes that may potentially contain metastatic deposits should be 
removed. This technique is associated with significantly improved survival for colon cancer 
patients [7-9].  
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The principles for the optimal pathological evaluation of colon cancer specimens are also 
obtained from advances in the evaluation of rectal cancer specimens. To assess the 
degree of central radicality, pathologists measure the distance from the tumour feeding 
artery to the nearest bowel wall on the specimen. This is ideally performed on the fresh 
specimen prior to formalin fixation. This distance records the length of the main supplying 
vessel removed, which is known to be highly variable between individuals [10,11] and the 
technique cannot assess the length of the tumour feeding artery left behind inside the 
patient. A recent Norwegian study based on post-operative CT-scans following 
complications necessitating imaging demonstrated that a much longer stump of artery was 
left inside the patient than that expected [12]. With optimal CME surgery and high tie 
ligation we would expect the vessel to be no longer than 10 millimetres (mm). 
The aim of this prospective study was to measure the length of the main tumour feeding 
artery left behind inside the patient after colon cancer surgery. Furthermore we will explore 
the relationship between the distance measured on the specimen and the actual length of 
the arterial stump. Finally, we will clarify whether there is a difference in arterial length 
according to the location of the tumour in the colon and to surgical technique.   
 
Material and methods: 
Patients: 
All patients over the age of 18 years at diagnosis having elective surgery for colon cancer 
at Randers Regional Hospital (Jutland, Denmark) were included in the study. Exclusion 
criteria were: 1) patients with predicted T4 tumours on the preoperative CT scan as these 
patients often require more extensive surgery. 2) Tumours located in the transverse colon 
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or at the flexures as these are few in number, the debate regarding the division of the 
arteries in this area is even more controversial [13,14], and the treatment of these cancers 
are organised differently in our region. 3) Patients with benign tumours as the pathologists 
did not evaluate theses specimens according to CME guidelines.4) Patients with contrast 
allergy or decreased renal function. The inclusion period was between 7th May 2014 and 
22th June 2015 with a short interruption between 5th March 2015 and 11th May 2015 due to 
financial restrictions. The population in the area of Randers and Aarhus is 570,000 and all 
surgery for non-advanced colon cancer is performed in Randers Regional Hospital.  
 
Surgery: 
According to the operative notes, all patients underwent surgery with an intention to 
perform the CME technique with central ligation of the tumour feeding artery on the right 
side and a D2 resection on the left side. On the right side they aimed to divide the ileocolic 
artery (ICA) at its origin from the superior mesenteric artery (SMA). On the left side, the 
surgeons collectively aimed to ligate the inferior mesenteric artery (IMA) just after the 
departure of the left ileocolic artery (LCA) (D2 resection) in order to maintain sufficient 
blood flow to the left flexure [15,16]. Only certified colorectal surgeons perform colon 
cancer surgery at Randers Regional Hospital, and all surgeons were trained in the CME 
technique through on-site-visits by Professor Werner Hohenberger (University Hospital of 
Erlangen, Germany) and in laparoscopic CME by Professor Robin Kennedy (St. Marks 
Hospital, England). During the inclusion period we asked the surgeons to mark the point of 
ligation of the artery using a laparoscopic metal clip. This enabled the radiologist to locate 
the exact point of artery ligation on subsequent imaging. Unfortunately, not every patient 
received the clip during surgery. 
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Computed Tomography scans (CT-scans):  
All patients diagnosed with colon cancer have a routine CT-scan of their chest, abdomen 
and pelvis before surgery in order to identify synchronous distant metastases using a 
multi-slice CT-scanner, Philips brilliance 64. The patients had a repeat abdominal CT-scan 
two days post-operatively prior to discharge from hospital to estimate the length of the 
residual vessel. Pre-operative scans were made with standard protocols for colon cancer 
and were used in comparison with the post-operative pictures. The postoperative scans 
were obtained with the following parameters: coll: 64x 0,625; increment: 1mm; pitch: 
1,176; tabl.speed: 0,75; kV: 120; mAs: 250 (depending on the individual patient); dose 
modulation used: (D-dom). For contrast media administration (iomeron 300 mg/ml total 4 
ml/kg max 180 ml followed by 50ml saline) we used a power injector. Scans were obtained 
in the arterial and portovenous phase (scan delay for acquisition 15 sec. and 50 sec after 
bolus-threshold, Threshold 150HU). The postoperative scans were analysed immediately 
by local radiologists, to identify any clinically relevant issues prior to discharge. 
 
Measurement of arteries: 
The CT scan images were reviewed on a dedicated Philips CT workstation with 2D MPR 
(multi-planar reconstruction). The measurements of the arterial stump were done by one 
radiologist specialized in abdominal imaging (Mona Rosenkilde) and blinded to operative 
procedure but with knowledge of tumour location.  
Concerning right hemicolectomies, the ICA was chosen as it is almost always present and 
for the left sided resections, the IMA was measured. Both arteries were measured from 
their origin to the ligation point, marked by the clip where used (Fig. 1). The ICA originates 
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from the SMA, and the IMA originates directly from the aorta. As the surgeons in this study 
chose to ligate the IMA distal to the LCA we included two measurements for the IMA: the 
distance from the ligation to the IMA origin (according to CME guidelines) and the distance 
from the ligation to the departure of the LCA (intention of the surgeons). 
 
Validation of measurements: 
We asked a second radiologist to review 20 CT-scans from the study and to measure the 
length of the arterial stump. We randomly selected 10 CT-scans after surgery on the right 
side (5 with clips and 5 without) and 10 CT-scans from the left side. These were selected 
by a person without any knowledge of CT-scan interpretations.  
 
Pathology: 
All standard pathological measurements taken from the specimen were recorded routinely 
in the pathology report. The specimens were fixed in formalin before measurements were 
performed. For each patient we collected: TNM-stage (version 5), distance from the high 
tie to the nearest bowel wall, distance from the high tie to the tumour, plane of resection 
(mesocolic, intramesocolic or muscularis propria), and the number of lymph nodes 
harvested. 
 
Statistics: 
Statistical analyses were performed with Stata IC 12 using the student t-test in univariate 
DQDO\VHV$OOGDWDZHUHGHPRQVWUDWHGWRIROORZDQRUPDOGLVWULEXWLRQ6SHDUPDQ¶VUDQN
correlation was calculated in order to identify any correlation between the variables. P 
values less than 0.05 were considered statistically significant.  
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Ethics: 
The project was approved by The Central Denmark Region Committees on 
Health Research Ethics (J.nr. 1-10-72-333-13). Every patient provided written informed 
consent prior to participating in the project.  
 
Results: 
A total of 183 patients underwent surgery for non-advanced colon cancer at Randers 
Regional Hospital during the study period. After exclusions, 52 patients had the required 
CT images, which could be used for the study (Fig. 2). Patient characteristics of the study 
population are listed in table 1. 
 
Radiology: 
Overall: The mean length of the residual arterial stump following surgery was 38 mm, 
which was significantly longer than the expected length of 10 mm or less (p<0.0001)(Tab. 
2a). The surgical technique (open vs. laparoscopic) did not influence stump length, and 
there was no difference in the mean stump length for cases with or without clips or 
according to the plane of surgery. 
Right colon: The mean length of the arterial stump on the right side was 31 mm (Tab 2a).  
In 69 % of cases, the ileocolic artery passed posteriorly to the superior mesocolic vein, but 
there was no association between the length of the arterial stump and the position of the 
ileocolic artery (posterior: 29 mm, 95% CI (23 to 36 mm) vs. anterior: 34 mm, 95% CI (20 
to 48 mm), p= 0.47). 
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Left: The mean length of the left arterial stump was 49 mm if measured to the origin of 
IMA (Tab 2a), but only 14 mm if measured to the origin of the LCA (Tab 2b). The 
measurement to the origin of the LCA was not significantly greater than the expected 
length of one centimetres (p=0.26).  
 
Pathology:  
Overall the mean distance from the tumour to the arterial tie on the specimen was 97 mm 
(95 % CI 89 to 105 mm), the mean distance from the nearest bowel wall to the arterial tie 
was 77 mm (95 % CI 71 to 83 mm) and the mean number of lymph nodes harvested was 
27 (95 % CI 24 to 31).The correlation between these pathological measurements and the 
length of residual arterial stump are shown in figure 3a-c. Although we found at tendency 
towards a negative correlation, none of the results were statistically significant. 
 
Comparison between radiologists: 
Two competent radiologists measured the length of the arterial stump on 20 CT-scans. We 
found no difference between the two observers (mean 37 mm, 95% CI (26 to 47 mm) vs. 
40 mm, 95% CI (30 to 49 mm) (p=0.34)). 
 
Discussion: 
Using post-operative CT scanning, we attempted to measure the length of the residual 
arterial stump following colon cancer resection. We were able to demonstrate that there is 
still a substantial length of arterial stump left behind after surgery that is reported to follow 
the principles of CME. This suggests that a central vascular ligation is still not routinely 
performed in our institution despite several years of focus on optimising colon cancer 
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outcomes including a CME training program. On both the left and right side of the colon, 
the residual arterial stump was much longer than expected. 
CME is essentially an old concept [17] that has recently been rediscovered and proposed 
to be the optimal way to improve outcomes through standardized colon cancer surgery. 
However, not all surgeons routinely perform this operation. There is general consensus in 
the western world that the resection should be performed in the mesocolic (embryological) 
plane, but it is the importance of central ligation of the tumour feeding vessel that is still 
debated [18]. Concerns have also been raised about potentially increased morbidity from 
high ligation [16,19]. According to the descriptions by Hohenberger and Danish guidelines, 
the tumour feeding vessel should be ligated at its origin if the surgeon intend to perform 
CME surgery [7,20]. That is comparable to the Japanese D3 resection, which is mandated 
in all but the earliest colon cancers in Japan [21]. 
The strength of this study is the fact that it was performed prospectively and all patients 
included had a second CT-scan two days after surgery. We also validated the measures of 
the radiologist by comparing the results from two specialised radiologists and found no 
difference. This result supports that our approach to the measure of the arterial stump is 
objective. The introduction of clips at the ligation point of the vessel for some of the 
patients indicated the exact point of ligation. The finding of no difference in the mean 
length of residual arterial stump for the patients with and without clips implies that the 
radiologists were able to correctly identify the arterial stump without being impeded by 
thrombosis.  
The limitations of the study were the high number of patients who did not participate during 
the study period and the 22 patients included that did not have a CT scan after surgery. 
This was mainly due to the fact that the main author was unable to ensure that all of the 
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necessary departments were aware of the project. We do not believe that this slip in 
continuity affects our results in the study. 
 
Our study shows that surgeons may not always follow CME guidelines when they are 
reportedly undertaking CME surgery, and there appears to be room for improvement 
regarding central ligation. We systematically performed a CT scan on patients two days 
following colon cancer surgery and found that the mean length of the residual tumour 
feeding artery was 38 mm, which was significant longer than expected. The cut-off of 10 
mm was an estimated ideal length of the remaining arterial stump, as a flush with the aorta 
may cause damage to the hypogastric nerves and a long arterial stump will risk leaving 
important lymph nodes behind. 
 
Several aspects should be taken into consideration when determining the acceptable 
residual stump length following CME surgery for colon cancer.  
On the right side there is significant variation in the anatomy of the vessels supplying and 
draining the large bowel. The ileocolic artery often passes posteriorly to the superior 
mesocolic vein [22-24], which theoretically should result in a longer residual stump as a 
central tie is more difficult to achieve and surgeons often choose to divide the vessel after 
the crossing of the vein. In our series, the ileocolic artery passed posterior to the superior 
mesocolic vein in 69% of cases but surprisingly did not result in a longer stump length 
probably because the superior mesocolic vein was never exposed. This is a potential issue 
as the area behind the vein is considered to a part of the mesocolon [24] and it is possible 
to find lymph node metastases in that area[25]. This emphases the fact, that the SMA 
should be divided at its origin no matter how it crosses the vein. 
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On the left side, the inferior mesenteric artery almost always exists and according to the 
principles of CME it should be divided at its origin. The superior hypogastric plexus of 
nerves is close to the origin of the IMA and damage to these nerves can cause severe 
urological and sexual dysfunction [19]. In spite of these argumentations a systematic 
review has shown that central ligation of the IMA should be safe [26]. However, at our 
institution it has been standard practice for the surgeons to ligate the vessel distal to the 
LCA ensuring sufficient blood supply to the left colic flexure even though there is no 
convincing evidence in the literature that supports this practice. This technique resulted in 
a significantly longer stump length on the left side compared to the right side and it should 
be an oncological concern that on average 40 mm of artery with its associated lymph 
nodes is left behind inside the patient. If the surgeon is concerned that the blood flow to 
the left flexure may be compromised, it could be considered to perform a D3 resection of 
the mesocolon but stripping this from the vessel and sparing the IMA. 
 
On the left side we modified our analysis to additionally assess the residual stump length 
with respect to the origin of the LCA and showed that this was still in excess of the 
expected 10 mm. Our findings are similar to earlier studies that also found a much longer 
residual arterial stump length than would be expected [12,27]. 
 
The theory behind central ligation of the tumour feeding artery is to remove as many lymph 
nodes as possible and therefore any intranodal and intravascular tumour deposits that 
could give rise to tumour recurrence. All the lymph nodes draining the tumour-area are 
located within the mesocolon, mainly along the large vessels as they run centrally [28,29]. 
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The nodes can be subdivided into pericolic (running close to the bowel wall), intermediate 
(running along the feeding artery) and central (at the origin of the main vessel). The 
number of harvested lymph nodes in this study was high even though a true CME was not 
performed. This number also is influenced by several factors including patient factors (age 
and gender), tumour factors (tumour biology, tumour stage), surgery (length of bowel 
resected, length of the high tie) and the scrutiny of the pathologist [31]. Only a small 
number of additional lymph nodes can be found at the high tie. However, there is a 10 % 
risk of D3 metastases hence it is worth considering the removal of these nodes[25,30]. If 
central tie is not performed, these nodes will be left behind and may give rise to tumour 
recurrence. In accordance with this we found a strong tendency to a greater number of 
lymph nodes harvested if the residual arterial stump length was short.   
 
The pathological evaluation of colon cancer specimens is important for the purpose of 
giving feedback to the surgical team regarding surgical quality. The description of the 
plane of surgery provides feedback as to how well the surgeons were able to dissect in the 
mesocolic plane. The degree of central radicality is assessed by measuring the distance 
between the vascular tie and the nearest bowel wall and tumour. However, due to the 
marked inter-population differences that exist in these measures, it cannot accurately be 
determined whether a true central ligation has occurred on an individual patient basis. The 
pathologist can only comment on the amount of material resected, not on the amount of 
material that has been left behind in the patient. In our study we found no significant 
correlation between the length of vessel on the specimen and the residual arterial stump 
length on left sided specimens, which indicates that clinical teams should be careful when 
using these measurements as a surrogate for the radicality of surgery. While CT scans of 
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the residual stump length may be the ideal way to monitor central radicality, this may be 
difficult to implement as standard in many centres due to the cost of an additional scan 
and the increased dose of radiation. Another potential method is to use photo 
documentation during surgery to demonstrate central ligation of the artery, but this 
procedure is very dependent on the compliance of the surgeon. At the present time we do 
not have a validated method for the evaluation of the level of artery division but recent 
unpublished evidence from our group indicates that undertaking measurements of the 
residual stump length on the routine CT-scan after one year is feasible. 
This study shows that even after several years of focussing on CME surgery there is still 
plenty of room for improvement. It is therefore crucial that surgical departments have a 
continuous focus on quality control through post-operative evaluations of surgery and post-
graduate training.  
 
In conclusion, we have demonstrated that it is possible to measure the residual arterial 
stump length following colon cancer surgery using post-operative CT-scans. We found no 
correlation between the level of arterial division and pathological measures. Furthermore 
even for right sided tumours where CME was attempted we found a surprisingly long 
residual tumour feeding artery suggesting that CME principles had not been strictly 
followed. 
 
Acknowledgement 
NPW is funded by Yorkshire Cancer Research, Harrogate, UK. 
This study was funded by the surgical department at Randers Regional Hospital 
 Colon-CT study - 16 - 
References 
[1] Danish Colorectal Cancer Group, Annual report 2015. 2016;. 
[2] Gatta G, Faivre J, Capocaccia R, Ponz de Leon M. Survival of colorectal cancer patients in 
Europe during the period 1978-1989. EUROCARE Working Group. Eur.J.Cancer 1998 Dec;34(14 
Spec No):2176-83. 
[3] Storm HH, Gislum M, Kejs AM, Engholm G. Survival of Danish cancer patients 1995-2006. 
Ugeskr.Laeger 2010 Aug 16;172(33):2213-7. 
[4] Lemmens V, van Steenbergen L, Janssen-Heijnen M, Martijn H, Rutten H, Coebergh JW. 
Trends in colorectal cancer in the south of the Netherlands 1975-2007: rectal cancer survival levels 
with colon cancer survival. Acta Oncol. 2010 Aug;49(6):784-96. 
[5] Quirke P, Steele R, Monson J, Grieve R, Khanna S, Couture J, et al. Effect of the plane of 
surgery achieved on local recurrence in patients with operable rectal cancer: a prospective study 
using data from the MRC CR07 and NCIC-CTG CO16 randomised clinical trial. Lancet 2009 Mar 
7;373(9666):821-8. 
[6] Heald RJ, Ryall RD. Recurrence and survival after total mesorectal excision for rectal cancer. 
Lancet 1986 Jun 28;1(8496):1479-82. 
[7] Hohenberger W, Weber K, Matzel K, Papadopoulos T, Merkel S. Standardized surgery for 
colonic cancer: complete mesocolic excision and central ligation--technical notes and outcome. 
Colorectal Dis. 2009 May;11(4):354,64; discussion 364-5. 
[8] West NP, Morris EJ, Rotimi O, Cairns A, Finan PJ, Quirke P. Pathology grading of colon cancer 
surgical resection and its association with survival: a retrospective observational study. Lancet 
Oncol. 2008 Sep;9(9):857-65. 
[9] Bertelsen CA, Neuenschwander AU, Jansen JE, Wilhelmsen M, Kirkegaard-Klitbo A, Tenma 
JR, et al. Disease-free survival after complete mesocolic excision compared with conventional 
colon cancer surgery: a retrospective, population-based study. Lancet Oncol. 2014 Dec 30. 
[10] Munkedal DL, West NP, Iversen LH, Hagemann-Madsen R, Quirke P, Laurberg S. 
Implementation of complete mesocolic excision at a university hospital in Denmark: An audit of 
consecutive, prospectively collected colon cancer specimens. Eur.J.Surg.Oncol. 2014 Jun 5. 
[11] West NP, Kobayashi H, Takahashi K, Perrakis A, Weber K, Hohenberger W, et al. 
Understanding Optimal Colonic Cancer Surgery: Comparison of Japanese D3 Resection and 
European Complete Mesocolic Excision With Central Vascular Ligation. J.Clin.Oncol. 2012 Apr 2. 
[12] Spasojevic M, Stimec BV, Gronvold LB, Nesgaard JM, Edwin B, Ignjatovic D. The anatomical 
and surgical consequences of right colectomy for cancer. Dis.Colon Rectum 2011 
Dec;54(12):1503-9. 
[13] Bertelsen CA, Bols B, Ingeholm P, Jansen JE, Jepsen LV, Kristensen B, et al. Lymph node 
metastases in the gastrocolic ligament in patients with colon cancer. Dis.Colon Rectum 2014 
Jul;57(7):839-45. 
 Colon-CT study - 17 - 
[14] Stelzner S, Hohenberger W, Weber K, West NP, Witzigmann H, Wedel T. Anatomy of the 
transverse colon revisited with respect to complete mesocolic excision and possible pathways of 
aberrant lymphatic tumor spread. Int.J.Colorectal Dis. 2016 Feb;31(2):377-84. 
[15] Lange MM, Buunen M, van de Velde CJ, Lange JF. Level of arterial ligation in rectal cancer 
surgery: low tie preferred over high tie. A review. Dis.Colon Rectum 2008 Jul;51(7):1139-45. 
[16] Seike K, Koda K, Saito N, Oda K, Kosugi C, Shimizu K, et al. Laser Doppler assessment of the 
influence of division at the root of the inferior mesenteric artery on anastomotic blood flow in 
rectosigmoid cancer surgery. Int.J.Colorectal Dis. 2007 Jun;22(6):689-97. 
[17] Jamieson JK, Dobson JF. VII. Lymphatics of the Colon: With Special Reference to the 
Operative Treatment of Cancer of the Colon. Ann.Surg. 1909 Dec;50(6):1077-90. 
[18] Emmanuel A, Haji A. Complete mesocolic excision and extended (D3) lymphadenectomy for 
colonic cancer: is it worth that extra effort? A review of the literature. Int.J.Colorectal Dis. 2016 Jan 
30. 
[19] Nagpal K, Bennett N. Colorectal surgery and its impact on male sexual function. 
Curr.Urol.Rep. 2013 Aug;14(4):279-84. 
[20] Danish Colorectal Cancer Group 
Guidelines 2017 
http://dccg.dk/retningslinjer/indeks.html. January 2017;. 
[21] Watanabe T, Itabashi M, Shimada Y, Tanaka S, Ito Y, Ajioka Y, et al. Japanese Society for 
Cancer of the Colon and Rectum (JSCCR) guidelines 2010 for the treatment of colorectal cancer. 
Int.J.Clin.Oncol. 2012 Feb;17(1):1-29. 
[22] Tajima Y, Ishida H, Ohsawa T, Kumamoto K, Ishibashi K, Haga N, et al. Three-dimensional 
vascular anatomy relevant to oncologic resection of right colon cancer. Int.Surg. 2011 Oct-
Dec;96(4):300-4. 
[23] Ignjatovic D, Sund S, Stimec B, Bergamaschi R. Vascular relationships in right colectomy for 
cancer: clinical implications. Tech.Coloproctol 2007 Sep;11(3):247-50. 
[24] Spasojevic M, Stimec BV, Fasel JF, Terraz S, Ignjatovic D. 3D relations between right colon 
arteries and the superior mesenteric vein: a preliminary study with multidetector computed 
tomography. Surg.Endosc. 2011 Jun;25(6):1883-6. 
[25] Park IJ, Choi GS, Kang BM, Lim KH, Jun SH. Lymph node metastasis patterns in right-sided 
colon cancers: is segmental resection of these tumors oncologically safe? Ann.Surg.Oncol. 2009 
Jun;16(6):1501-6. 
[26] Titu LV, Tweedle E, Rooney PS. High tie of the inferior mesenteric artery in curative surgery 
for left colonic and rectal cancers: a systematic review. Dig.Surg. 2008;25(2):148-57. 
[27] Kaye TL, West NP, Jayne DG, Tolan DJ. CT assessment of right colonic arterial anatomy pre 
and post cancer resection - a potential marker for quality and extent of surgery? Acta Radiol. 2016 
Apr;57(4):394-400. 
 Colon-CT study - 18 - 
[28] Yada H, Sawai K, Taniguchi H, Hoshima M, Katoh M, Takahashi T. Analysis of vascular 
anatomy and lymph node metastases warrants radical segmental bowel resection for colon cancer. 
World J.Surg. 1997 Jan;21(1):109-15. 
[29] Morikawa E, Yasutomi M, Shindou K, Matsuda T, Mori N, Hida J, et al. Distribution of 
metastatic lymph nodes in colorectal cancer by the modified clearing method. Dis.Colon Rectum 
1994 Mar;37(3):219-23. 
[30] Liang JT, Huang KC, Lai HS, Lee PH, Sun CT. Oncologic results of laparoscopic D3 
lymphadenectomy for male sigmoid and upper rectal cancer with clinically positive lymph nodes. 
Ann.Surg.Oncol. 2007 Jul;14(7):1980-90. 
[31] Gelos M, Gelhaus J, Mehnert P, Bonhag G, Sand M, Philippou S, et al. Factors influencing 
lymph node harvest in colorectal surgery. Int.J.Colorectal Dis. 2008 Jan;23(1):53-9. 
  
  
 Colon-CT study - 19 - 
Tables and figures 
Table 1: Patients characteristics   
      
Characteristics No % 
Age, years    
Median 71   
IQR (67 - 72)   
Sex    
   Male 28 54 
   Female 24 46 
Side of tumor    
   Right (caecum and ascending colon) 32 62 
   Left (descending colon and sigmoid) 20 38 
Type of surgery    
Open (including 4 conversions) 12 23 
Laparoscopic 40 77 
Plane of surgery    
Mesocolic  40 77 
Intramesocolic 12 23 
Muscularis propria 0 0 
pT stage     
pT1 8 15 
pT2 11 21 
pT3 28 54 
pT4 5 10 
pN stage    
pN0 35 67 
pN1  9 17 
pN2   8 16 
M stage    
M0 49 94 
M1 3 6 
Total lymph nodes    
Median 25   
IQR 20 - 33.5   
Number of lymph node metastases    
Median 0   
IQR 0 - 2   
      
Abbreviation: IQR: interquartile range     
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Tab 2a: Length of artery (mm) assessed by postoperative CT angiography 
Intention for left side resections: ligation at the origin of the inferior mesocolic artery 
  No Mean length (mm) 95% CI P 
Total  52 38 (33 - 43)   
Right 32 31 (25 - 37 )   
Left (Inf. Mesenteric artery) 20 49 (40 - 57)   
Surgical technique         
Open 12 37 (24 - 49)   
Laparoscopic 40 38 (32 - 44) 0.79 
Clips         
No 39 38 (31 - 44)   
Yes 13 38 (27 - 49) 0.96 
95% CI: 95% confidence interval       
     
Tab 2b     
Intention for left side resections: ligation of the inferior mesocolic artery just after the origin of left colic 
artery 
  No Mean length (mm) 95% CI P 
Total  52 24 (19 - 29)   
Right 32 31 (25 - 37 )   
Left (Left colic artery) 20 14 (7 - 21)   
Surgical technique         
Open 12 31 (17 - 44)   
Laparoscopic 40 23 (17 - 28) 0.18 
Clips         
No 39 27 (21 - 32)   
Yes 13 18 (5 - 32) 0.15 
95% CI: 95% confidence interval       
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Legends: 
Figure 1: CT-scan with the visualization of the inferior mesenteric artery with a clip at the 
ligation. The departure of the left colic artery is also visible. 
Figure 2: Flow chart of exclusions 
)LJXUHD&RUUHODWLRQEHWZHHQWKHGLVWDQFH³WXPRXUWRKLJKWLH´YVWKHOHQJWKRIDUWHULDO
stump. Correlation coefficient -0.13 (95% CI (-0.31; 0.05)) P=0.18 
)LJXUHE&RUUHODWLRQEHWZHHQWKHGLVWDQFH³QHDUHVWERZHOZDOOWRKLJKWLH´YVWKHOHQJWK
of arterial stump. Correlation coefficient -0.13 (95% CI (-0.38; 0.11)) P=0.28 
)LJXUHF&RUUHODWLRQEHWZHHQWKH³QXPEHURIO\PSKQRGHVKDUYHVWHG´YVWKHOHQJWKRI
arterial stump. Correlation coefficient -0.16 (95% CI (-0.33; 0.004)) P=0.06 
Table 1: Patients characteristics 
Tab 2a: Length of artery (mm) assessed by postoperative CT angiography 
Intention for left side resections: ligation at the origin of the inferior mesocolic artery 
Table 2b: Length of artery (mm) assessed by postoperative CT angiography 
Intention for left side resections: ligation of the inferior mesocolic artery just after the origin 
of left colic artery 
 
